ADAPT
Reference 9 provides a more detailed description of the F100-PW-1128 engine. Mach0.95atanaltitude of 25,000 fl was the flight condition selected for the test. The performance index and the control effector were N x and A J, respectively. 
Analysis and Results
The frequency-based system identification method was validated by investigating simultaneous control excitation, frequency dependency, and repeatability across the flight envelope of the F-15 HIDEC aircraft.
Results of each test are presented separately. coi = (SNR/DFTP)*n i
The excitation frequencies were applied to AJ and RHO at frequency bin numbers nn = 2(to n = 0.078 Hz), and n c = 7(to c = 0.273 Hz). This selection reduces the interaction of the controls and their higher order effects.
The AJ and RHO excitation trim amplitudes were "20.14 t2 (3.9 percent control full-scale range F.S.) and :L-0.68°( 4.5 percent ES.), respectively, to determine the linear characteristics, reducing the effects of amplitude. The steady-state data gathered just before the excitation period were used to assess the noise level at the excitation frequencies.
Because the gradient identification approach uses frequency separation to discriminate noise from actual response to the control, it is critical to choose an excitation frequency that contains low noise levels. fig. 9(a) ). The commanded nozzle area trim amplitude was held constant at 0.30 ft 2. Figure 9( Additionally, repeatability analysis produced consistent results and showed the identification approach to be robust to noise and data windowing.
These results indicate that this approach to measurement-based performance system identification possesses inherent strengths that make it an excellent candidate for a realtime onboard implementation in the future.
Limited flight data were gathered for the frequency dependency test. All data were gathered at a single flight condition using only one control effector.
In future experiments, additional engine and airframe controls will be used throughout the envelope to quantify the effects of frequency on gradients. For this investigation, two controls were used to substantiate the simultaneous identification capability.
In follow-on research, up to eight effectors will be controlled simultaneously to test the algorithm. With the success of this experiment, a real-time implementation of this method will be flight tested on an airframe and propulsion integration testbed called the Advanced Control Technology for Integrated
Vehicles. The capabilities of the aircraft and its systems will greatly facilitate integrated controls research in the future. 
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